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ABSTRACT 
Purpose: Interpersonal relationships are viewed as important contexts within which 
psychopathology emerges and persists or desists. Attachment theory describes the dynamics of long-
term relationships between humans especially as in families and life-long friendships. The present 
study is aimed at investigating attachment styles in adult patients with epilepsy as compared to 
subjects with migraine and their potential correlates with a history of mood disorders. 
Methods: A consecutive sample of 219 adult outpatients with epilepsy (117) or migraine (102) has 
been assessed with the Attachment Style Questionnaire (ASQ).  
Results: Patients with epilepsy and a lifetime history of mood disorders presented elevated scores 
for Need for approval (p<0.001) and Preoccupation with relationships (p<0.001). Age correlated with 
Relationships as secondary (r= 0.322; p<0.001) and Need for approval (r=0.217; p=0.019) subscales 
while age at onset correlated only with Relationships as secondary (r=0.225; p=0.015). Seizure free 
patients presented lower scores for Need for approval (p=0.003). Patients with migraine and a 
lifetime history of mood disorders presented lower scores in Confidence (p=0.002) and higher scores 
in Discomfort with closeness (p=0.026). 
Conclusions: An anxious-preoccupied attachment correlates with mood disorders in epilepsy while 
an avoidant pattern in migraine. Our results bring further data on the role of psychological variables 
for mood disorders in epilepsy. Further studies will allow early identification of patients at risk and 
the development of preventive strategies. 
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1. INTRODUCTION 
Mood disorders represent a frequently encountered psychiatric comorbidity in patients with 
epilepsy whose determinants are both biological and psychosocial [1]. They significantly increase 
morbidity and mortality [2], being an important predictor of low quality of life (QoL) [3], treatment-
emergent adverse events of antiepileptic drugs [4] and poor response to AED treatment [5]. Among 
psychosocial variables, several authors have pointed out the role of stigma, discrimination [6], locus 
of control, attributional style, adjustment to epilepsy [7], socioeconomic status, social support and 
parental overprotection [8]. The identification of psychological factors has relevant implications in 
terms of developing specific strategies of prevention and treatment. Despite the number of studies 
on stigma and social determinants in epilepsy, no studies investigated the role of interpersonal 
relationships as a potential clinical correlate for mood disorders in epilepsy. However, it is evident 
that interpersonal relationships are pivotal for studying psychopathology in general and when there 
is a psychological disturbance, interpersonal relationships also are likely to be disturbed, given the 
critical importance of relationships in human adaptation. In fact, social relationships are viewed as 
important contexts within which psychopathology emerges and persists or desists. Attachment 
theory describes the dynamics of long-term relationships between humans especially as in families 
and life-long friendships. Its most important tenet is that an infant needs to develop a relationship 
with at least one primary caregiver for social and emotional development to occur normally, and that 
further relationships build on the patterns developed in the first relationship [9]. Initially developed 
by the English psychotherapist John Bowlby [10], it has been subsequently reinforced by Mary 
Ainsworth [11] who theorized three specific attachment patterns: secure, avoidant and anxious 
attachment. A fourth pattern, disorganized attachment, was identified later [12]. According to these 
authors, experiences with attachment figures give rise to representational or “working models” 
called attachment styles that guide behaviour, affect and perception in relationships. Attachment 
styles are regarded as pre-programmed schemes which appear and develop with the aim of 
permitting closeness and contact with the mother figure and therefore, biologically speaking, 
increasing the probability of surviving. These models, to a certain extent based on some specific 
innate capacities, are modified and organized through environmental influences and result in more 
complex and hierarchically organized systems made of tactics and strategies. It seems, thus, obvious 
that the diagnosis of a chronic disease with a significant psychological burden may further shape the 
final pattern. Furthermore, attachment theory has been recently revitalized by a number of studies 
suggesting a neurobiological basis for attachment with oxytocin being a major biochemical mediator 
[13]. In this perspective, it is tempting to speculate that different brain disorders may further interact 
with the underlying attachment pattern in the final development of psychopathology. 
The present study is aimed at describing attachment styles in adults with epilepsy as 
compared to subjects with migraine and at investigating their potential correlates with a history of 
mood disorders.  
2. METHODS  
A consecutive sample of adult outpatients with epilepsy or migraine attending the Neurology 
Outpatient Department, St George’s University Hospitals, were invited to participate in the study. 
Eligible patients included new and continuing patients more than 18 years of age; either an 
established diagnosis of epilepsy according to the International League Against Epilepsy (ILAE) criteria 
or an established diagnosis of migraine according to the International Headache Society (IHS) criteria; 
be willing to provide written and witnessed informed consent; have no gross cognitive deficits and a 
sufficient reading ability to manage the questionnaire. This study has been reviewed and given a 
favourable opinion by the National Research Ethics Service Committee, London - South East. Eligible 
subjects provided written informed consent, after receiving a complete description of the study and 
having the opportunity to ask questions.  
Clinical and demographic data, as well as lifetime and family psychiatric history were collected from 
paper and electronic notes using a standardised form. All subjects were assessed with the 
Attachment Style Questionnaire (ASQ) [14]. The ASQ is a 40-item, self-report questionnaire, 
specifically developed for adult subjects to rate aspects of themselves and others on a 6-point Likert 
scale. The instrument is focused on relationships in general rather than romantic or close 
relationships. It has a lifetime perspective as attachment by definition is an innate behavioural 
pattern. The ASQ yields five subscales: Confidence, Discomfort with closeness, Relationships as 
secondary, Need for approval, Preoccupation with relationships. The ASQ showed high internal 
consistency and good reliability [14]. Itis available in several languages and has been used in 
hundreds of studies on this subject.  
Frequencies of categorical demographic and clinical variables were analysed using the χ2 analysis or 
Fisher’s exact test. Continuous demographic and clinical variables as well as ASQ scores were 
compared using the Student’s t-test for independent samples. Correlations were tested using a 
bivariate two-tailed parametric correlation procedure (Pearson’s coefficient). A logistic regression 
model was then constructed for lifetime history of mood disorders using the identified ASQ subscale 
scores and with age and gender as potential confounders. The alpha error was set at 0.05. All 
statistical analyses were 2-tailed and conducted using the Statistical Package for Social Sciences 
(Version 15 for Windows, SPSS Inc. Chicago, IL).  
3. RESULTS 
A total of 219 patients were assessed, 117 with epilepsy and 102 with migraine. The two groups 
differed in terms of gender and education level with more females and a higher education level in 
the migraine group as compared to the epilepsy group (Table 1). There was no difference in terms of 
lifetime history of mood disorders between the groups and in both cases there was a high 
comorbidity with anxiety disorders (Table 2). Only two patients had a previous history of psychosis in 
the epilepsy group and none in the migraine group. There was an increased family history of 
psychiatric problems in patients with epilepsy as compared to the migraine group (47.9% vs. 27.5% 
p<0.001).  
There was no difference in ASQ scores between patients with epilepsy and migraine. There was no 
gender difference in ASQ scores in both groups. There was no difference in ASQ scores comparing 
patients with and without a family history of psychiatric disorders.  
Epilepsy group: There was no relationship between ASQ scores and epilepsy syndrome (Focal vs. 
Generalised), localisation (Temporal Lobe Epilepsy vs. ExtraTemporal), laterality (Dominant vs. Non-
Dominant).  Patients with a lifetime history of mood disorders presented elevated scores for Need for 
approval (t=4.279 p<0.001) and Preoccupation with relationships (t=1.137 p<0.001) subscales (Fig. 1). 
In patients with epilepsy and mood disorders, age correlated with Relationships as secondary (r= 
0.322; p<0.001) and Need for approval (r=0.217; p=0.019) subscales while age at onset correlated 
only with Relationships as secondary (r=0.225; p=0.015). Seizure free patients presented lower scores 
for Need for approval compared to non-seizure free (Free 19.9 +/- 7.0 vs. No Free 24.0 +/- 7.5; t=-
3.082; p=0.003).  
Migraine group: There was no relationship between ASQ scores and migraine type (Episodic vs. 
Chronic). There was no relationship with presence/absence of Medication Overuse Headache (MOH). 
There were no correlations between age or age at onset and ASQ scores. Patients with a lifetime 
history of mood disorders presented lower scores in Confidence (t=-3287 p=0.002) and higher scores 
in Discomfort with closeness (t=2.260 p=0.026) (Fig. 1). 
 
4. DISCUSSION 
Our results show that an insecure attachment style correlates with a lifetime history of mood 
disorders in patients with epilepsy or migraine and this is in keeping with recent literature suggesting 
that an insecure attachment is associated with an increased risk of psychopathology, especially mood 
disorders [15]. Our data clearly brings further information on the role of psychological variables for 
mood disorders in epilepsy and, interestingly enough, seems to suggest that different attachment 
patterns are implicated in epilepsy and migraine regarding comorbid mood disorders. Someone 
could argue that the observed difference is related to the different distribution of gender and 
educational level in the two groups. However, there were no gender-related differences in ASQ 
scores in our population. In addition, the relationship between gender and attachment is still 
controversial. In fact, it is a common stereotype of Western culture that men are more emotionally 
distant and dismissing than women [16] and empirical studies have tended to substantiate this 
portrayal of men only in the context of romantic relationships but not for attachment in general. In 
fact, the majority of authors seem to agree that men and women display similar attachment styles 
and similarities are even more evident in cultures with high mortality, few resources and high fertility 
rates [17]. Regarding different educational levels, it seems established that educational level and 
socioeconomic status are not determinants for attachment style [18]. Therefore, the different 
attachment styles observed in the two groups regarding comorbid mood disorders seem to be due to 
genuine underlying differences.  
Patients with epilepsy and mood disorders present with high scores for Need for approval and 
Preoccupation with relationships. Both factors mirror the anxious-preoccupied attachment style. 
These subjects seek high levels of intimacy, approval and responsiveness from partners or relatives, 
becoming overly dependent. According to the original theory of Bowlby, this behaviour is developed 
when the caregiver selectively chooses when to attend to the child, often being absent in times of 
need [10]. The anxious child is uncertain whether, in time of need, the primary caregiver will come to 
his or her aid, and as a result, the child will also present separation anxiety and will be unwilling and 
anxious to try and experience new things. In such a perspective, it is easy to understand the potential 
impact of a disease like epilepsy characterised by highly unpredictable events like seizures. It is, thus, 
tempting to speculate that subjects with an anxious-preoccupied attachment are less able to cope 
with epilepsy than those with a secure attachment and consequently are at increased risk of 
depression. Our data does not allow us to confirm that an anxious-preoccupied attachment style is 
associated with depression following the diagnosis of epilepsy because the onset of depression was 
not recorded but the observed difference in Need for approval scores in seizure free patients further 
suggests that epilepsy per se emphasises dependent aspects in preoccupied individuals. Obviously, 
this hypothesis would explain mainly depression following epilepsy and not vice versa but 
investigating the relationship among attachment style, coping strategies and depression, may 
probably allow the early identification, among newly diagnosed patients, of those in need of further 
psychological support and the development of specific strategies of prevention for depression. 
The correlation of both age and age at onset with the ASQ subscale Relationships as secondary 
represents another interesting element. This subscale mirrors what Bartholomew and Horowitz 
defined as the “dismissing domain” of attachment [19] characterised by high levels of avoidant 
behaviours. Combined with the previously identified elements, this finding suggests that these 
patients are anxious about being rejected but at the same time, because they tend to avoid intimacy, 
they have difficulties in compensating for this anxiety. The direct correlation with both age and age 
of onset suggests that when the epilepsy starts later on in life can have a more disabling impact in 
subjects with a preoccupied attachment, increasing the risk of developing a mood disorder. 
 Literature about attachment in headache is definitely more robust than in patients with 
epilepsy. Berry and Drummond [20] speculated that anxiously attached individuals may express 
greater pain or may show a stronger attentional bias toward painful sensations than securely 
attached ones increasing the likelihood of developing headache per se. Our results are in keeping 
with authors suggesting that an avoidant attachment may represent a risk factor for 
psychopathology in patients with migraine [21-22]. In fact, our subjects present high scores for 
Discomfort with closeness and low scores for Confidence. The Discomfort with closeness factor 
mirrors the conceptualization of avoidant attachment given by Hazan and Shaver [23]. These subjects 
find it difficult to trust others and feel uncomfortable letting others into their lives. High levels in 
Discomfort with closeness and low levels in Confidence are typical of individuals who don’t actively 
seek interpersonal relationships and tend to live alone, without any form of social/emotional 
support. Although associated with a number of psychiatric conditions including mood disorders, such 
an attachment pattern is typical of patients with personality disorders [10]. 
The interesting point made by our results is that the two identified attachment styles, as correlates 
of mood disorders in epilepsy and migraine, are somehow opposed. A subject with an anxious-
preoccupied attachment has a low self-esteem and highly regards others, while the avoidant has a 
high self-esteem and does not seek interpersonal relationships because they poorly regard others. 
Obviously, both of them are insecure attachments and, as such, predispose to psychopathology but 
the fact that mood disorders correlate to such a different attachment pattern in these two 
neurological conditions clearly confirms the role of the disease in giving rise to comorbid depression 
in different ways in diverse susceptible individuals. This is nicely shown by a regression model 
including identified ASQ subscale scores, gender and age in the two groups. In epilepsy, male gender 
is a protective factor while elevated Need for approval scores are associated with an increased risk of 
lifetime mood disorder in epilepsy. In patients with migraine, only Confident scores are inversely 
correlated with lifetime mood disorders (Table 3). 
Our results should be considered keeping in mind the following limitations. First, a lifetime 
history of mood disorders was identified from patients’ notes and this is not as accurate as a formal 
psychiatric assessment using, for example, the Structured Interview for DSM Axis I. However, this 
was a preliminary investigation looking at the potential role of attachment as a psychological 
determinant for mood disorders in epilepsy. Our results clearly suggest that further studies are 
needed and that attachment theory provides a useful theoretical framework for integrating research 
findings from several fields concerning the development of mood disorders in epilepsy and for 
planning therapeutic interventions. Second, our results may not be representative of the general 
population of patients with epilepsy as they come from a tertiary referral centre where more severe 
and drug-refractory cases are present. 
 In conclusion, patients with epilepsy and mood disorders usually present an underlying 
anxious-preoccupied attachment and this seems to be typical only of patients with epilepsy. These 
patients are probably less able to cope with the unpredictability of seizures and the psychological 
burden associated with the diagnosis of epilepsy. Whether this factor interacts with poor coping 
strategies should be the focus of future investigations in order to identify, at an early stage, patients 
at increased risk of depression. 
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Table 1. Demographic and clinical characteristics of the study sample (total sample N = 219) 
 Epilepsy 
N = 117 (%) 
Migraine 
N = 102 (%) 
Test; 2-tailed P value 
Gender 
Males 
Female   
 
59 (50.4) 
58 (49.6) 
 
21(20.6) 
81 (79.4) 
 
Chi Square = 20.927; p<0.001 
Age, years (SD) 41.4 (14.7) 41.1 (13.7) n.s. 
Education 
Primary School 
High school 
University degree 
Post-doctoral 
 
12 (10.3%) 
42 (35.9%) 
18 (15.4%) 
4 (3.4%) 
 
5 (4.9%) 
36 (35.3%) 
33 (32.4%)* 
7 (6.9%) 
 
Chi Square = 14.511; p=0.013 
Working situation 
Employed 
Student 
Unemployed 
Retired 
 
68 (58.1%) 
5 (4.3%) 
27 (23.1%) 
17 (14.5%) 
 
67 (65.6%) 
5 (4.9%) 
28 (27.5%) 
 2 (2%) 
 
n.s. 
Age at onset of the disease, years (SD) 26.8 (16.9) 25.9 (14.5) n.s. 
Epilepsy type    
Focal 
Generalized 
               Undetermined 
79 (67.5%) 
24 (20.5%) 
14 (12%) 
- 
- 
- 
 
Aetiology 
Unknown 
Structural/metabolic 
 
63 (53.8%) 
54 (46.2%) 
 
- 
- 
 
Seizure frequency 
Free 
1-10 / year 
1-10/month 
11-20/month 
>20/month 
 
61 (52.1%) 
32 (27.4%) 
15 (12.8%) 
4 (3.4%) 
5 (4.3%) 
 
- 
- 
- 
- 
- 
 
Therapy 
No therapy 
Monotherapy 
Dual therapy 
Polytherapy 
 
1 (0.9%) 
1 (69.2%) 
29 (24.8%) 
6 (5.1%) 
 
24 (23.5%) 
59 (57.8%) 
13 (12.7%) 
6 (5.9%) 
 
Migraine type 
Episodic 
Chronic 
 
- 
- 
 
29 (28.4%) 
73 (71.6%) 
 
Medication-Overuse Headache - 20 (19.6%)  
 
 
 
 
  
Table 2. Personal and family history of psychiatric disorders and attachment style questionnaire 
scores in the study sample (N = 219). 
 Epilepsy 
N = 117 
Migraine 
N = 102 
Test, p value 
Lifetime history of mood disorders (%) 36 (30.8%) 45 (44.1%) n.s. 
Family history of any psychiatric disorder (%) 56 (47.9%) 28 (27.5%) Chi Square = 9.603 
p=0.001 
ASQ Confidence (SD) 33.7 (5.8) 33.4 (7.6) n.s. 
ASQ Discomfort with closeness (SD) 35.0 (8.0) 37.3 (10) n.s. 
ASQ Relationships as secondary (SD) 17.8 (6.6) 18.6 (6.7) n.s. 
ASQ Need for approval (SD) 21.8 (7.5) 24.1 (7.6) n.s. 
ASQ Preoccupation with relationships (SD) 27.7 (7.7) 28.3 (8.4) n.s. 
 
 
 
 
Table 3. Regression model for lifetime history of mood disorders (adjusted for age). 
EPILEPSY Wald P value Exp(B) 95%CI 
Gender (male) 13.664 <0.001 0.159 0.060-0.422 
ASQ Need for 
approval 
12.413 <0.001 1.124 1.053-1.200 
MIGRAINE     
ASQ Confidence 9.925 0.002 0.905 0.850-0.963 
 
 
 
 
Figure 1. Attachament Style Questionnaire (ASQ) subscale scores in patients with epilepsy (E) or 
migraine (M) with or without a lifetime history of mood disorders (MD). 
*t=-3287 p=0.002; **t=2.260 p=0.026; ***t=4.279 p<0.001; ****t=1.137 p<0.001 
 
 
 
 
 
